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# ZE.: Ll SmCl-6H,0.2 2 -BEMENE-3 3" - R R (H,bpde) K3 — W2 (H,bde) \H,0 J9JFkl RFKPES LT
— T B RURZ L B R BR 2 B A2 B85 [ Smy, (bpde) (bde), (H,0), ], ZEL &Y ik 2@ R4k, WHe T Ry
TRELH R N ERREE LSRR pH X BC A & B 5 10 58 S A LA A« RO W B E SmCl, - 6H, 0 H,
bpde 1 Hybde ¥ Z Ll 2:2: 1,758 S mlL 58 F /K, pH =5,160 CfHIR 72 h, FEEHEE 2 °C/h, XG4
FRATTHT TGA B SePEREMIIRSE R % SRR T EARE R R, C2/ ¢ ZE IR ; R 8 MR AT, B RAE 418 C LA R AT LA
FaEAFTE s BAT RIS 4, Sm’ B T 2 A R B BRAT
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1.1 X5

ANIKERAE b ol EE AN, Al xR
N TR R D S e by | S T Ak 2371 DA
10-4BFEZ wbk, Ak 4l R A2l =) $h R
SrHTal, AC AT SRR ER , 432l AU 55 ARG
ML A FRA T,
1.2 EEEEH%([Sm, (bpdce) (bde),(H,0),],H
=4

BNk G EH AL (0.3 mmol) 2,2 -BR I IE-3
3'-ZHRM2 (0. 3 mmol) X —HIZ (0. 15 mmol ) Fl 5
mL B TR AZ TN 15 mL 1Y PSR DU 9 2 4
AR R 28, F NaOH (1 mol/L) ¥ 45 & &
pH =5,7E 160 C TEIE N 72 h, LA 2 C/h 5)#
2R, S8 T BE I R AR,
1.3 Mk 5FRLE
1.3.1  2oshkignix

i | Magna-IR 750 Y fd 7 25 46 2T 41 S 1% 4%
(£ Nicolet 22 H]) , X 7= ¥ di AR 247 21 40 3 DU
i, KBr J& J, F9 43 [l 4000 ~400 cm ™',
1.3.2 X SH&AT4 54

WAL AS T XRD-6000 28 X SF2ky KA 5F
LCHA B HEA D) X R R A Pk K 4T XRD
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MR, K 0..02°,20 FTER 5° ~50°,

AR ZERG (F ] Smart Apex B PRy XS 247 5
PO LA R A Y HEAT SR ARG A I 22 (FE [ Bruker 2
Al R A B g AT AT S 0 5 I S 50
Bl (P A =0. 071073 nm 1 Mo Ka 128,273 (2)
K) , I3 o-FHH A T B e 0 Ficds 6 1 7 48 50 T
WO IE , BT 75 45 5 R ] Shelxt1 97 F2 5 DL B 1292 i
Bt , A i/ NI IE
1.3.3  #A8F Pl aX

i Pyris 6 AU N I 43 142 ( 9& F Perkin-
Elmer 23 7)) , 7E 25 53R F XL R A W E1T TG
2R P 5 Rl 25 ~ 1000 °C, THR 2R 10 °C/
min
1.3.4  RoEMaRRX

i1 F4500 FL B 25000 35 ( H A H LA
Al TR R G W AT OO R, EEE AR
SH5 J I KT BBl 200 ~ 750 nm , 94 3 F 1200 nm/
min,ﬁﬁ*ﬁtg +2 nm,ﬁ};ﬁfﬁ: 1.0 nm,

2 HR 5tk

2.1 EBRURSMEHBIZINEZE
2.1.1 R g fAREIL

S AR BT HUTE 4 SR LA A i s A
ANE 2308 B 2 4 T S 1 IO AR = ORITC o B A A8 A AT
ST EHLEC A Y R RO WA R, 2
1] S AR 1) LU B9 R 4 e B 5 O BCRE  IX N RE R S
ISR AN 7E | o i O

e 1 i A FREE e B R O 252 2
AHBCH N n(Sm* ) n(bpde®™ ):n(bde®™) =2:2:1
B, BEAS G R S R A bR R AR, A L DA
AEAE UL & W A

R NRRC X RS YGRS R
Table 1  The ratio of the reactants in the coordination

polymer synthesis

n(Sm** ):n(bpde®~ ):

' V() SLRIMG
1 1:1:1 KEEEOHER, LA Rk
2 1:1:2 YN G TR AN
3 2:1:1 SRR AR
4 2:2:1 PN RN
2.1.2 EN=E

e A B IR S b 1R Bz A T B i

FR B AN O B8 S DI A A v, AT 34 A0
BN A R o 20 BRI JEE S I AR
RIFEEL AL R, ALY BT R o 25088 1K,
HRBUN 5 mL A A 5 iz i HL AR AR AT 3
BERFN ;M RF R 7 mL B A AR D e AR /N Y
HIAT IR OB SR 0 5 12 mL 1, JLT
AT AR A i, DAL BARL B 9 7R R R R 5 mL
KETK,
2.1.3 R EiBE

TEVERE A ZR SO T BE I ek B A v B 2 B 1k S
W) e SR A JRURON | SR I 38 B ) A i
Pyt FAER e M R AR SUNA TRCALR S AR,

W2 FroR SR T R T 160 “C R, 2
FEABIHAR W), A3E AR B AR & 2R
Y, T AR B 160 °C

K2 NN R G YA AR
Table 2 The temperature of the reactants in the coordination

polymer synthesis

Gt 7/°C THI G
1 140 K B AR
2 150 Fob R A A B AR A
3 160 PN INTEN
4 170 HEBUBTE 7 INEHEA SR
2.1.4 pH

SR ZR pH ANELZ3 5% 520 ) 1 15 e A L4
SN IR BERZ IR R AR R R e A, BEENIA R
pH X I E R FRAS AR S I (%) [ i i A dE %, pH <
3,02 HIERAN 2,2 R E-3 37 - TR R A RE R T
R BCAL R AE ; pH > 8, 4 )& 55+ 5 T & AE VTR, A
AT RO #EAT

W 3 R, pH (EXTEEAE R i ik B K2
WA B . R pH I, TC AR K B 5t 1k 2F 1 e
PLPRAE , BT ABCAR RE A5 58 42 T4k, 2 BRI AL 5 A5
() g PRI BL AR pH EoR 5

#* 3 pH EXIECALR A Y& AR
Table 3  Effect of pH value on the coordination

polymer synthesis

ETRe pH LG
1 2.5(KH) Kot R T R A BTN (A i
2 4 At AR/ BRI TN
3 5 Kt AR A 14 Rt A
4 6 W AR KAt e
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2.2 BRUBREYHNEHRARK
2.2.1 shkiE

AR B ZT A% WL 11,3488 em ™Mb A T4,
3488 cm ' ML ALK ) O—H 41, 3059 cm ™' Hy
A AR ) C—H i 45 9% 3 IR, H, bpde 7E 1715
em ' ARFIE R FE RIS 2%, 5] H,bpde F1 H,bde
SERFTAE, C=0 By 45 I sh 06 K ik $0s & B
H 1578 em ™' XU C =0 5% 5 & BB, 7EX
B o7 A WE R T 1397 em ™', 1163 em ™' C—N fif
IR EEAR 76 H,ybpde H% 2,27 - I v
WE LR 3R 1578 em ™' A1 1060.0 cm ™', 1447. 5
em ' F1 1423 8 em ' AR SIE RN AR fidiR8h S(C—H)
753 em VR 991. 2 em T IFEATH S, T LA 2,27 Bl
WEFR RS N R A 2 SR, B A] LU
H,bpde Al H,bde Y200 T A,

3488

753

L Il Il Il 1 ]
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alem™
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Fig.1 IR spectrum of the coordination polymer
2.2.2 XRD %6 Z 5 #7

BCAP I XRD K DL 2, 548 A AR50 78
i A ] P 4544 DIAMOND L AE48L R AR oA i 3 T
A7 B3, B AT SR B T LF— B, B AT 24 i e 1S
B, SR RS W A S I
2.2.3 ShR4EH

ZEHA i XS AT A H A5 BB AL R A0
MZE0H o =2.4865(2)nm, b =0. 92038 (4) nm, ¢ =
1.44909(11)nm;a = y = 90°,8=124.071(12)°;
V=2.7470 (3) nmm’,Z =4,D, =2.019 g/cm’, F
(000) =1744 , Fe 24— K T R, =0.0325,0R, =
0.0692, HlEZad WAL IESG R, =0. 0432, % &
R THRRH R, C2/c FHBE, K 3 HEA DR
IAXTFREGE I RIC IR, B 3 ATRLE ) FE XA A
YRR S T A 1 A NELA Sm BT .1 4
bde®™ . 1/2 4~ bpde’™ Fl 1 ANECAL K, BEA 9

Frdh

7id
_JULLU_._MWWMW
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20/(%)
K2 B REY XS AT St ke

Fig.2 Simulated and experimental PXRD patterns

of the coordination polymer

Sm—O FEAFHE K 0. 2426 nm, Sm** 58 4~ 0
SR FIE BB 4544 , 73 ) R 01,02,03,07,08,09,
010 A1 011, bpde*™ LAYFRIELM) 2 4~ O T X P4
Sm’  EEVEVER B T AUZE5H , bde® ™ R HEEY
O J 1R G VE DL IR 454, P Rh 4 0 24k
BIERLT 3 HEHEHRSEH , Sm—Sm # (1) F- 2 4 KN
0. 39787 nm,

K3 B S WIRAXFREs ) BT

Fig.3  Asymmetric unit of the coordination polymer

2.3 EEYMHBEN

BeA IR TG R WK 4, Bt &4 7E 40 ~273 °C
JLF- TG 5273 ~ 418 °C K 4. 96% , X i T 45 4
o2 ANELAIK B AR (BIRAE R 3. 96% ) ;418 ~ 687
CHRHH 58. 18% NI T4k 1 4> 2,27 BRIk aE-3,
3 -TRRIR AT TR 2 AR T R AT o i (FERIE
fHN61.63% ), fiAs /KIS TR 2 MR 45 R 5
HOSMEA2ZER R, LA ES5RR Bl A W 7E R BT
T 418 CHI ] IR E AT
2.4 EAEVWHRKIEEE

Be A9 2¢ 6% LB 5, 78 2= R 4 F 300
nm LAMEEE, BLAPIMAREEE KA Sm’ T B F
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Fig.4 TG curve of the coordination polymer
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Fig.5 Solid-state emission spectra of coordination polymer
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Synthesis and fluorescence properties of a samarium
complex with a pyridine-carboxylic acid

SHI TianZhu HAN ChunYing ZHANG LiDan LI ZengHe DONG Zhaol.ong

(School of Science, Beijing University of Chemical Technology, Beijing 100029, China )

Abstract: A novel dinuclear pyridine carboxylic acid coordination polymer, [ Sm, (bpdc) (bde), (H,0),],
(H,bpdc = 2,2'-bipyridyl-3,3'-dicarboxylate, H,bdc =1,4-benzenedicarboxylate) has been hydrothermally syn-
thesized. The resulting crystals were colorless transparent sheets. We discuss the influence of the reactant ratio,
solvent, temperature and pH on the synthesis. The optimized reaction conditions were found to be a reaction tem-
perature of 160 °C , a reaction time of 72 h, a cooling rate of 2°C/h, pH =5, with 5 mL of deionized water as sol-
vent, and a molar ratio of SmCl, -6H,0:2,2"-bipyridyl-3,3’-dicarboxylate: 1 ,4-benzenedicarboxylicate of 2:2: 1.
IR, PXRD, luminescence analysis, TG and single-crystal X-ray diffraction showed that the compound crystallizes in
the monoclinic system, space group C2/c, is thermally stable up to 418 °C, and shows intense fluorescence proper-
ties with highly effective radiative transitions.

Key words: hydrothermal reaction; dinuclear complex; pyridine-carboxylic acid; fluorescence property
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